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[57] - ABSTRACT

Web cutting apparatus employs a rotary knife cylinder
with elongated, radially outwardly projecting knife
blade assemblies spaced around its periphery. A rotary
anvil cylinder spaced parallel to the knife cylinder
carries a corresponding peripheral array of elongated
anvils. When the two cylinders rotate, the knife blades
bear against the anvils at the nip between the two cylin-
ders. The knife blade assemblies are flexible and resilient
so that each blade edge is biased against its anvil at the
instant of interference, with a local force sufficient to
cut web. Further, the natural frequency of the knife
assemblies is selected to be considerably higher than
those of the other machine parts so that the spacing
between the knife blades and the anvils at the nip is
substantially unaffected by vibrations of those parts.
Also the apparatus efficiently removes trim strips pro-
duced by the web cuts.

7 Clalms, 2 Drawing Figures
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1

ROTARY WEB CUTTING APPARATUS .

BACKGROUND OF THE INVENTION
This invention relates to web cutting apparatus. It

relates more particularly to cutting apparatus of the

rotary type for cutting webs such as paper and the like
transversely of the path of web travel. |

4,143,568

the cylinders themselves are stressed and distorted.

d

Rotary knives have been used for many years to ef-

fect transverse cuts in moving webs including multi-ply
and folded sheets. Such knives include an elongated
rotary cylinder which supports an array of elongated
radially outwardly projecting, longitudinally extending
knife blades spaced apart around the periphery of the
cylinder. The circumferential spacing of such blades
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determines the lengths of the sheets severed from the

moving web.

Spaced parallel to the knife cylinder is an anvil cylln-
der. The rotary motion of the two cylinders brings the
knife blades into the nip between the two cylinders, in
turn, to effect cuts in the web moving through the nip.
In many instances, provision is made in the apparatus
for permitting the knife blades and anvils to be removed
or adjustably positioned to cut different length sheets
from the web and thereby accommodate the particular
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repeat pattern of printed material on the web. Rotary

cutters such as this are disclosed, for example, in U.S.
Pat. Nos. 3,555,948; 3,073,196; and 3,111,875.

In conventional rotary cutters, there i1s a tedious and
time consuming “rolling in” process whereby the
heights of the knife blades on the knife cylinder are
adjusted to obtain the required amount of interference
with the anvil cylinders to cut the web. Typically the
knife blades are bolted along their lengths to fixtures
mounted on the knife cylinder. The rolling in process
involves an initial torquing of the blade-securing bolts
with the blades set high and then advancing each knife

blade into the nip so that it is displaced by the anvil to

the point where its edge just kisses the corresponding
surface of the anvil. The initial torque should provide
sufficient resistance such that the blade is pushed away
by the anvil only by the amount required to obtain the
desired interference with the anvil. Then the bolts are
tightened to maintain that blade setting. If the initial
torquing operation is done just right, the desired
amount of interference, typically only a few ten thou-
sandths of an inch, is obtained. However, it takes a
certain knack or skill to provide just the right amount of
pretorque in a given case. More often than not the pro-
cess has to be repeated more than once for each blade

before the cutter is ready to operate.
If a particular knife blade has not been correctly
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Therefore when the cutter is set up with its knife blades

‘arranged close together, say, in closely spaced pairs to

remove “bleed trims” between successive panels to be
cut from the web, the parts distortions caused by the
first blade interfering with its anvil persist long enough
to upset the spatial relationship between the second

“blade and its anvil when that blade is rotated into the

nip. As a result, the second cut is often defective, so that
the bleed trim is not removed, or even worse, the par-
tially severed trim strip, impaled on the usual strip re-
moval pins, carries the leading edge of the web around
the knife cylinder so that the apparatus has to be shut
down.

Furthermore, even if all of the knife blades are pmp-
erly rolled in, excessive wear and cutting problems can
still arise because the machine parts have natural fre-
quencies of vibration at certain machine speeds which

~often cause relative movement between the knife cylin-

der and the anvil cylinder that changes the interference
between the knife edges and the anvils. At one instant,
when a knife is opposite its anvil, the two may be mov-
ing toward one another so that the knife interferes too
much with the anvil resulting in excessive blade wear.
At another instant, the two cylinders may be moving
away from one another so that a particular blade does
not interfere enough with its anvil and the web is only
partially cut. Thus as the cutter and other equipment in
the line including the press are being brought up to
speed, often one or another of these machine resonances
1s encountered which upsets the knife-anvil mterference
with the aforesaid consequences.

In addition, thermal effects sometimes upset the pre-
set interference between blade and anvil. That is, as the
apparatus starts and continues to operate, its various

'bearings and moving members heat up. This heat causes -

expanstons of the machine frame elements and the cylin-
ders which change the cylinder center-to-center dis-
tance. Resultantly, even if the blade is set correctly, in
time the interference may increase to the point of be-

- coming destructive to the blade edge or it may decrease

45

so that the web is not severed correctly.
- Further, in rotary cutters of this general type some

‘provision must be made for removing trim strips or
bleed trims that result from closely spaced transverse

cuts in the web. Conventionally this has been done by
providing a lengthwise series of ports in the knife cylin-
der between the blades. A vacuum is maintained at the

- ports as the web is cut to hold the strip. Then a positive
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pressure is applied to the ports to expell the strip at a

- location removed from the nip. This arrangement is not

positioned and is too close to its anvil during normal

operation, the blade edge bears against the anvil with
excessive force and becomes dull relatively quickly. As

reliable enough especially with multiple ply webs. Re-

sultantly some strips are not removed and are carried

~around the cylinder causing defective cuts. Also the
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a result, the cutter has to be shut down relatively fre- -
quently while the blades are sharpened or replacecl On

the other hand, if a blade is not close enough to its anvil
in the nip between the two cylinders, the force devel-

oped at the instant of interference is less than that re-

quired to sever the web, e.g. 400-600 lbs. per lateral -
inch in the case of paper web. Resultantly, the apparatus

does not cut the travelling web reliably, thereby causing
downstream web-handling problems. Also the very fact
that an interference between the knife and anvil 1s re-
quired to produce the force to cut the web produces
problems in some applications. More particularly at the

instant of interference, inherently the machine frame or
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valving and porting required are complex and therefore
expensive to implement. Other prior machines use air
loaded pins between the blades to eject the strips cap-
tured between the blades. Here again poor reliability is
a problem. -

Still another type apparatus has a perforating rule
positioned between the knife blades whose teeth impale
the strips and bear against a length of tape on the anvil
cylinder at the nip. The strips are removed from the rule
mechanically at a location away from the nip. With this
arrangement, the type and thickness of the tape against

- which the rule teeth bear must be varied depending

upon the type of web stock and the thickness and num-
ber of layers in the web. Therefore it requires a rela-
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tively long setup time. Still other cutters impale the trim
strips on pins at the nip and then comb the strips from
the pins with fixed fingers mounted at a location away
from the nip. This arrangement is also complex and

costly. . _
SUMMARY OF THE INVENTION

Accordingly the present invention aims to provide
rotary cutting apparatus whose blades can be set to the
correct heights in a minimum amount of time and with

minimum effort.

A further object of the invention is to provide appara-
tus of this type which suffers a minimum amount of
downtime due to excessive blade wear.

A further object of the invention is to provide a ro-
tary cutter which cuts reliably at all machine speeds.

Yet another object of the invention is to provide
rotary web cutting apparatus that can reliably sever and
remove bleed trims from single and multiple ply webs.

Still another object is to provide a rotary cutter
which can tolerate an unusually large amount of blade-
anvil interference without excessive blade wear.
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Another object is to provide apparatus of this type

which can tolerate heat-induced expansions of its parts.

An additional object is to provide cutting apparatus
of this type which disposes of trim strips on a rehiable
basis. | | S

Other objects will, in part, be obvious and will, in
part, appear hereinafter.

The invention accordingly comprises the features of
construction, combination of elements and arrangement
of parts which will be exemplified in the following
detailed description, and the scope of the invention will
be indicated in the claims.

In general, the present cutting apparatus includes
more or less standard rotary knife and anvil cylinders
which are spaced parallel to one another and geared to
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rotate in opposite directions relative to one another. An

array of knife blades and a corresponding array of anvils
are adjustably mounted on the respective cylinders,
their numbers and angular positions depending upon the
desired length of the sheets being cut from the web fed
to the rotary cutter. Alternatively, a solid anvil cylinder
can be used. However, the knife blade edges are not
held rigid on their cylinder as is done conventionally.
Rather, the knife blades are made flexible and resilient
so as to permit a certain degree of relative to and fro
movement between each knife blade edge and its corre-
sponding anvil at the nip between the two cylinders.
During the usual rolling in procedure, each knife
blade is set high with its securing bolts relatively hightly
torqued. The blades are then moved, in turn, into the
nip so that each blade or its fixture is flexed to the extent
necessary considering the spring rate of the blade or
fixture, to bias each blade edge against its anvil with a
force sufficient to cut web, typically 400 to 600 pounds
~ per lateral inch in the case of paper web. However,
since the blade edge is deflectable, the pretorquing step
is simpler, for if the bolts are torqued too much so that
the blade edge remains relatively high, it is simply de-
flected by its anvil. Resultantly, the required accuracy
of the blade setting is less than is the case with conven-
tional cutters. Yet the required minimum force to cut

the web is always assured by the spring rate of the

blade. |
Thus, during normal operation of the rotary cutter, as

each blade-anvil pair is rotated into the nip, they inter-
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fere with one another causing the blade to flex. Conse-

4

quently, at the instant of interference, the blade edge
and anvil are always urged toward one another with a
local force on the order of 400 to 600 lbs. per lateral
inch, which is sufficient to sever most single and muilti-
ple ply paper webs. Also, since the blade is able to flex,
there is less stress and strain on the machine frame as the
web is cut ‘than is the case with conventional rotary
cutters. By the same token, thermally induced expan-
sions of the machine parts that may change the cylinder
center-to-center distance can be accommodated by ap-

propriate flexing of the blade.

In addition, vibration of other machine parts does not
upset the desired interferences between the blades and
the anvils. This is because the blades each have a natural
frequency of vibration which is appreciably higher than
those of the other machine parts so that the blades fol-
low the low frequency vibrations of those other parts at
all normal machine speeds. The desirable knife-anvil
contact is thus maintained in spite of such vibrations and
is not speed dependent. At the same time, the vibrations
do not appreciably increase the force of such contact.
Consequently the knives suffer minimum wear and reli-
ably sever the web fed to the cutter. Therefore the
cutter can operate continuously and reliably for a rela-
tively long period. |
- When the rotary cutter 1s intended to cut and remove
bleed trims, a pair of such blades are closely spaced on
the knife cylinder. For the aforesaid reasons, the en-
gagement of the first blade of the pair with its anvil does
not upset the engagement of the second blade with its
anvil so that the bleed trims are cut rehably.

The reliable removal of the trims from the nip is

accomplished by a line of pins spaced along the gap

between the blades. At the instant of the cut, these pins
pierce through the bleed trims and project into a corre-
sponding line of holes spaced along the anvil that backs

‘up those blades. Thus impaled on the pins, the trim is

carried out of the nip. At an appropriate location, a bar
mounted on the knife cylinder having teeth projecting
between the pins is raised beyond the ends of the pins
thereof pushing off the trim strip. The strip is then
swept away into a vacuum hood and disposed of.

Of course, the strip removal pins and bar could also
be located on the anvil cylinder.

Yet with all of the aforesaid advantages, the cost of
the present cutter is not greatly higher than that of
present day cutting apparatus that are supposed to per-
form the same functions.

- BRIEF DESCRIPTION OF THE DRAWINGS

For a fuller understanding of the nature and objects
of the invention, reference should be had to the follow-
ing detailed description, taken in connection with the
accompanying drawings, in which:

FIG. 1 is a fragmentary view along the direction of
web movement with parts shown in section of rotary
web cutting apparatus embodying the principles of this
invention, and | o

FIG. 2 is a sectional view of the FIG. 1 apparatus.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to FIGS. 1 and 2 of the drawings, the
rotary cutter includes a knife cylinder indicated gener-
ally at 10 and an anvil cylinder shown generally at 12.
Both cylinders are quite long, typically on the order of
three or four feet. For ease of illustration, we have
shown only the right hand ends of the cylinders in FIG.
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1, the opposite ends being substantially mirror images of

the ends shown. The ends of cylinders 10 and 12 are
journaled in upstanding end plates 14 only one of which

is shown in FIG. 1. These end plates constitute part of

the overall machine frame. The cylinders rotate in op-

posite directions as shown by the arrows in FIG. 2 and

are driven in synchronism by any suitable means (not
shown). | |

The knife cylinder 10 includes a cyhndrlcal member-
16 having reduced diameter ends 162 journaled by way

of bearing units 18 in the side plates 14. The cylindrical
member 16 is provided with a series of circumferential,
dovetail-shaped keyways 22 on the order of one inch
deep spaced along the length of member 16. These
keyways are arranged to retain knife assemblies, indi-
cated generally at 26, at spaced apart locations around
the circumference of member 16. In the illustrated em-
bodiment, there are eight such assemblies evenly dis-
tributed about the knife cyhnder

Also, the illustrated cutter is arranged to remove
so-called bleed trims. Therefore, as best seen in FIG. 2,
each knife assembly 26 is actually composed of two
parts 26a and 26b supporting closely spaced-apart, rela-
tively thin (i.e. 0.060 inch or less), flexible and resilient
single bevel knife blades 28a and 284, although they
could just as well have double bevel edges. More partic-
ularly, the assembly part 26a comprises a long bar 32
whose undersurface 32a is contoured to conform to the

4,143,568
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'As shown in FIG. 1, the anvil cylinder 12 also com-

' prises a cylindrical member 62 having reduced diameter
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cylindrical member 16. The bar 32 is stepped at 34 to

accommodate the knife blade 284, which extends paral-
lel] to member 16. The step 34 is dimensioned and
shaped so that when the blade is seated it has apprecia-
ble free length and has a rake to facilitate its flexing. The
blade may be one long piece or be composed of a plural-
ity of small in-line sections. The knife blade 28a 1s
clamped in position by a bar 35. A closely-spaced (e.g.

5/16 inch) series of bolts 36 extending through bar 35

and blade 28a are turned down into threaded passages
40 in bar 32.

30

35

The bar 32 1S secured to the cylindrical member 16 by 40

means of bolts 44 which extend down through passages

46 in bar 32 located along the bar opposite the keyways

22 in member 16. The bolts are threaded into wedge-
shaped nuts 48 (FIG. 2) positioned in the keyways 22.
Before the bolts 44 are tightened down into their re-
spective nuts 48, the fixture 26a can be slid around the

45

circumference of member 16 to position it at the appro-
priate angle thereon. Following this, the bolts are tight-

ened to securely lock the knife assembly portion 264 n

position on cylindrical member 16. |

The knife assembly section 264 is for the most part a
mirror image of section 26a in that its thin, flexible,
resilient knife blade 286 is secured to a longitudinal bar

30

54 by means of a retaining bar 55 clamped to bar 54 by

a lengthwise series of bolts 56 extending through bar 35

33

and blade 286 and threaded into the bar 54. Bar 54 is

adjustably fixed to member 16 by means of a lengthwise

series of bolts 58 extending through the bar and turned

down into wedge-shaped nuts 62 positioned in the key-

ways 22.
AsS best seen in FIG. 2, the two fixture sections 26a

and 26b are positioned on the cylindrical member 16 so
that the edges of the knife blades 284 and 28b are spaced
approximately 1 inch to § inch on opposite sides of a
center line A—A drawn between the axes of the two
cylinders 10 and 12. Furthermore, both blades are ar-

ranged so that their edges lie in the same circle drawn
about the axis of cylinder 10.

ends 62z journaled by way of bearing units 64 in the
machine side plates 14. Member 62, like member 16, 1s
provided with a set of circumferential keyways 66
spaced along its length. A circular array of anvil assem-
blies, indicated generally at 68, are secured via these

keyways to member 62, with the angular positions of

assemblies 68 corresponding to those of the knife assem-
blies 26. Thus in the present example there are eight
such anvil assemblies positioned approximately 45 de-
grees apart around the axis of anvil cylinder 12.

The illustrated cutter is arranged to sever bleed trims.

Therefore, each anvil assembly 68 comprises a pair of

sections 682 and 68b which are arranged to function as
backups for a corresponding pair of knife blades 284 and
28 when that pair of blades is positioned in the nip
between the two cylinders as shown in FIG. 2.

Each anvil section 68a comprises a rigid longitudinal
block 72 whose undersurface 72a is contoured to con-
form to the surface of the cylindrical member 62. Block
72 is secured to that member by bolts 74 threaded into

nuts 75 in circumferential keyways 76 in member 62. A
rectangular anvil ,block 80 is positioned in a notch 82 in

block 72 and is held in place by bolts 84 extending

through block 72 and threaded into the underside of the
anvil block. | .

Each anvil section 65b is a mirror image of section
68a except that its anvil block 80 has a lengthwise series
of openings 86. These openings 86 accommodate a
lengthwise series of pins 140 supported by a long strap
142 bolted to the block 54 in the knife assembly section
26b. The strap and pins are arranged so that when the
knife assembly is in the nip between the two cylinders as
seen in FIG. 2, the pins 140 project down between the
knife blades 28z and 285, pierce through the web travel-

ling through the nip and project into the openings 86 in

the anvil block 80. Thus the pins impale bleed trims

severed from the web by the two blades and carry them

out of the nip as the knife cylinder continues to rotate

- counterclockwise in the direction indicated by the

arrow 1n FIG. 2.

After the trims have been carried away from the nip
a sufficient distance, they are pushed off the ends of the
pins by a reciprocating bar 146 having laterally extend-

ing teeth 146a projecting between the pins 140. The

ends of the bar 146 are connected to a pair of blocks 148
(FIG. 1) on which are rotatively mounted small wheels

'152. The wheels 152 are arranged to run in eccentric

grooves 154 in stationary annular blocks 156 mounted at
opposite sides of the machine frame. The eccentric
grooves 154 are shaped so that the teeth 146a are re-
tracted radially inward, 1.e. away from the ends of the
pins 140, at the location of the nip and elsewhere except
when located in the vicinity of a hood (not shown)
positioned near the cylinders. Otherwise, the teeth are
urged beyond the ends of the pins so that they push off
any trims impaled on the pins. Thereupon the trims are

‘sucked out of the cutting apparatus by a vacuum main-

tained in the hood.
Also it will be appreciated that the strip removing

~ pins 140 and ancillary parts can just as well be mounted
~ on the anvil cylinder so that the trims are taken away

65

around the anvil cylinder. |
During the rolling in procedure, the bolts 36 and 56

‘that secure the resilient knife blades 28z and 285 to their

respective supporting blocks are pretorqued with the
blades set high. Then the cylinders are rotated to bring
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each pair of knife and anvil assemblies into the nip be-
tween the two cylinders as shown in FIG. 2. With their

retaining bolts thus pretorqued, the knife blades engage

their respective anvils and the blades are flexed. Each
blade 1s formed, dimensioned and supported so that it
has a spring rate which develops the required amount of
force between the blade edge and the anvil at the instant
of interference to cut web, e.g. 400 to 600 pounds per
lateral inch for paper web. In a typical case, the blade-
anvil interference might be on the order of a few thou-
sandths of an inch. For example, a typical installation

might employ blades having a spring rate of twenty.

thousand pounds per inch of deflection per inch of blade
length and which deflect between two an three hun-
dredths of an inch. Then the bolts 36 and 56 are fully
torqued.

This same procedure is followed with all of the knife-
anvil assembly pairs.

During normal operation of the cutter, the interfer-
ence between the knife blades and the anvil bars as the
cylinders rotate is accommodated by flexure of the
blades. Since the blade-anvil spacings were preset as
described above, a sufficient local force is always devel-
oped to sever the web travelling between the knife and
anvil assemblies. At the same time, the flexing of the
blades prevents the buildup of unduly high forces on the
knife edges and thus the rapid knife wear that such
forces would cause. Further the cutting forces do not
impose undue stresses and strains on the machine frame,
cylinders or other parts of the apparatus as is the case
with conventional rotary cutters of this general type. -

The flexible blades also enable the cutter to reliably
remove bleed trim strips. Now, when the left-hand
blade 284 in FIG. 2 engages its anvil bar, the interfer-
ence between the two flexes and blade. However, no
forces are transmitted via the machine frame to the
other blade 285 that might upset the preset spatial rela-
tionship between that knife blade and its anvil bar and
thereby cause a defective cut or excessive wear of the
knife blade 285. The blade 28b simply flexes as needed to
achieve the proper interference between its edge and
the anvil. |

The knife assembly described herein also assures that
the typical relationship between each knife blade and its
anvil bar is not upset by vibrations produced by other
machine parts in the apparatus. This is because the natu-

ral frequency of each blade is arranged to be apprecia-

bly higher than natural frequencies of the other vibrat-
ing machine parts. Thus, as the cylinders 10 and 12
vibrate toward each other the knife and anvil follow.

Flexure of the blades 28z and 28b take up this relative

movement without unduly increasing the knife-anvil
contact force. Conversely, as the cylinders move away
from each other, the blades flex outwardly to maintain
knife-anvil contact without unduly reducing the contact
force below the minimum force required to cut web.
Moreover, this holds true at all machine speeds so that
the reliability of the present apparatus is independent of

machine speed.

It will be appreciated also that the flexures of the 60

blades compensate for changes in the cylinder center-
to-center distance due to thermally induced expansions

of the machine parts after startup.
Further, instead of employing flexible and resilient
knife blades, the blades themselves can be rigid and be

mounted in resilient fixtures.

As seen from the foregoing then, the rotary cutting

apparatus embodying the principles of this invention
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should suffer a minimum amount of down time due to
excessively worn knife blades. Also the apparatus
should cut single and multiple ply webs reliably at all
machine speeds. Yet, since these improvements are
gained simply from employing the resilient knives de-
scribed -above, the cost involved in obtaining these ad-
vantages is not excessive. Further, since the aforesaid
knife assemblies can be installed on conventional rotary
knife and anvil cylinders, existing machines in the field
can be retrofitted with these assemblies at minimum
cost.

It will thus be seen that the objects set forth above
among those made apparent from the preceding de-
scription are effeciently attained and since certain
changes may be made in the above construction without
departing from the scope of the invention, it is intended
that all matter contained in the above description or
shown in the accompanying drawings be interpreted as
illustrative and not in a limiting sense.

It is also to be understood that the following claims
are intended to cover all of the generic and specific
features of the invention herein described.

I claim: |

1. A rotary web cutting apparatus comprising

A. supporting structure for machine parts,

B. a knife cylinder,

C. means for mounting at least one knife assembly
including a pair of closely spaced knife blades on
the knife cylinder for cutting transverse strips from
web, | >y

D. an anvil cylinder, -

E. means defining at least one anvil surface on the
anvil cylinder, |

F. means for rotatively mounting the two cylinders
parallel to one another on said structure so that
they are spaced apart to form a nip between them,

G. means for rotating the cylinders in opposite direc-
tions so that each knife blade passing through the
nip interferes with an anvil surface, and

H. means for removing said strips from the vicinity of
said blades, said removing means including
(1) a lengthwise series of projections mounted on

one of said cylinders, said projections projecting
through the plane defined by the cutting edges of
the blade pair when the blade pair is in the nip
between the two cylidners so tht the projections
impale web strips cut by said blade pair,

(2) means defining a lengthwise series of recesses
on the other cylinder disposed opposite said
projections when the projections are in the nip
between the two cylinders, said recesses being
arranged to receive the portion of the projec-
tions extending through the web strips, and

(3) means mounted on said one cylinder adjacent
said projections for pushing said strips off said
projections at a location out of the nip between
the two cylinders.

2. The apparatus defined in claim 1 wherem the push-

ing means comprise

A. teeth extending between the projections, and

B. means for reciprocating said teeth in unison be-
tween a first position in which the teeth are re-
tracted from the free ends of the projections to a
second position in which said teeth project beyond
the free ends of the projections.

3. The apparatus defined in claim 1 whrein each knife

blade is flexible and resilient and has a spring rate that

biases its knife blade edge against its anvil.
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4. A rotary web cutting apparatus comprising

A. supporting structure for machine parts,

B. a knife cylinder,

C. means for mounting at least one flexible and resil-
ient knife assembly on the knife cylinder, each knife 3
assembly including a pair of closely spaced knife
blades for cutting transverse strips from a web,

D. an anvil cylinder,

E. means defining at least one anvil surface on the
anvil cylinder, |

F. means for rotatively mounting the two cylinders
parallel to one another on said structure so that
they are spaced apart to form a nip between them,

G. means for rotating the cylinders in opposite direc- ;4
tions so that each knife blade passing through the
nip interferes with an anvil surface simultaneously
along its entire length, each said knife blade being
relatively thin and positioned in its assembly so that
is has appreciable free length adjacent its cutting 5g
edge and is canted relative to a line perpendicular
to its anvil surface at the instant of its interference
with that surface,

H. means for setting the relative positions of each |
knife blade on its anvil surface so that the knife 25
assembly is flexed at. the instant of interference
between the blade and anvil surface to bias the
entire length of the blade edge toward that surface

~ with sufficient local force to cut simultaneously the
entire width of web trained between.the blade and 30

anvil surface, |
I. means for physically removing said stnps fmm the

vicinity of said blades, said removal means includ-
ing a lengthwise series of projections mounted on
one of said cylinders, said projections projecting
through the plane defined by the cuttlng edges of
the blade pair when the blade pair is in the nip
between the two cylinders so that the pro_lectlons
impale web strips cut by said blade pair, and 40

J. means mounted on said one cylinder adjacent said
projections for removing said strips from said pro-
jections at a location out of the nip between the
“two cylinders.

10

35

5. The apparatus defined in claim 4 and further in- 45

cluding means defining a lengthwise series of recesses
on the other cylinder disposed opposite said projections
when the projections are in the nip between the two
cylinders, said recesses being arranged to receive the
portions of the pro_lectmns extendmg through the web 50
strips. -

35
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6. The apparatus defined in claim 4 wherein the push-

lllg means compnse

A. teeth extending between the projections, and

B. means for reciprocating said teeth in unison be-
tween a first position in which the teeth are re-
tracted from the free ends of the projections to a
second position in which said teeth project beyond
the free ends of the projections.

1. A rotary web cutting apparatus comprising

A. supporting structure for machine parts,

B. a knife cylinder,

C. means for mounting at least one flexible and resii-
‘1ent knife assembly on the knife cylinder, each knife

~ assembly including a pair of closely spaced knife
blades for cutting transverse strips from a web,

D. an anvil cylinder,

E. means defining at least one anvil surface on the
~anvil cylinder,

F. means for rotatively mounting the two cylinders
parallel to one another on said structure so that
they are spaced apart to form a nip between them,

G. means for rotating the cylinders in opposite direc-
tions so that each knife blade passing through the
nip interferes with an anvil surface simultaneously
along its entire length, each said knife blade being
relatively thin and positioned in its assembly so that
is has appreciable free length adjacent its cutting
edge and is canted relative to a line perpendicular
to its anvil surface at the instant of its interference
with that surface,

H. means for setting the relative positions of each
knife blade on its anvil surface so that the knife
assembly is flexed at the instant of interference

- between the blade and anvil surface to bias the
entire length of the blade edge toward that surface
with sufficient local force to cut simultaneously the
‘entire width of web: tralned between the blade and
anvil surface,

I. means for physically remowng said strips from the
vicinity of said blades, said removal means includ-
ing a lengthwise series of projections mounted on
one of said cylinders, said projections projecting
through the plane defined by the cutting edges of
the blade pair when the blade pair is in the nip
between the two cylinders so that the projections
impale web strips cut by said blade pair, and

J. means mounted on said one cylinder adjacent said
projections for removing said strips from said pro-
jections at a location out of the nip between the

two cylinders. |
x x ¥ ¥ *
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Col. 2, line 50, "espell” should be --expel--.
col. 5, line 24, "0.060" should be --.060--.
Col.7, line 14, "an" should be --and--.

Col. 8, line 46, "tht" should be --that--.

Col. 8, line 52, "portion" should be --portions--.
Col. 9, line 20, "is" should be --it--.

Col. 10, line 27, "is" should be --it--.
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